The efflux pump system has been suggested as an important mechanism in the drug resistance of Mycobacterium tuberculosis (MTB). In this study, molecular analysis of five genes in the efflux pump system of MTB isolates from Korean patients was performed in order to identify appropriate molecular targets. In this study, 35 culture-positive specimens were included. PCR was performed for five efflux genes, mmpL7, efpA, mmr, p55 and tap-like gene. In the 35 clinical isolates, molecular analysis of five kinds of efflux pump genes was performed. Only one clinical isolate showed negative PCR results for all five efflux pump genes. All the rest 34 isolates presented concurrent positive results for the five efflux pump genes. In the near future, gene expression study with quantitative PCR should be performed using these genes. It has been reported that decreased drug permeability contributes to phenotypic drug resistance of Mycobacterium tuberculosis (MTB) [1, 2] . The efflux pump system has been suggested as one of other mechanisms involving drug resistance in MTB [3] [4] [5] [6] . A high prevalence of mycobacterial infection to make a special concern in the public health problem in Korea was reported [7] . Nevertheless, there is no epidemiologic study for efflux pump genes in Korean clinical isolate of MTB. In this study, we plan to investigate efflux pump genes of clinical isolates of MTB from Korean patients and to suggest the appropriate target selection for the study about efflux pump genes of Table 2 . Only one clinical isolate (specimen serial number 33) showed negative results in all of 5 kinds of efflux pump gene PCR (Fig. 1) . All the rest 34 isolates presented concurrent positive results in 5 efflux pump genes.
It has been reported that decreased drug permeability contributes to phenotypic drug resistance of Mycobacterium tuberculosis (MTB) [1, 2] . The efflux pump system has been suggested as one of other mechanisms involving drug resistance in MTB [3] [4] [5] [6] . A high prevalence of mycobacterial infection to make a special concern in the public health problem in Korea was reported [7] . Nevertheless, there is no epidemiologic study for efflux pump genes in Korean clinical isolate of MTB. In this study, we plan to investigate efflux pump genes of clinical isolates of MTB from Korean patients and to suggest the appropriate target selection for the study about efflux pump genes of MTB.
This study was conducted at Kyung Hee University Hospital, Seoul, Korea, from October 2011 to June 2012. During these periods, 35 specimens showing culture positive results in solid media, and stored in incubator were finally enrolled in this study.
The primer sequences for 5 efflux genes, mmpL7, efpA, mmr, p55 and tap-like gene, have previously been described by Rodrigues et al. and DNA preparation for PCR reaction of efflux genes was done according to our previous study (Table 1) In this study, with molecular analysis of 5 genes in efflux pump system, we investigated efflux pump genes of MTB isolates from Korean patients, to choose and suggest appropriate molecular targets. Almost all isolates (34/35), only except one 1+  1+  2+  1+  1+  2+  1+  2+  1+  1+  2+  1+  1+  1+  1+  1+  1+  1+  1+  2+  1+  1+  2+  1+  1+  1+  1+  1+  1+  1+  1+  1+  1+ 1+ 1+ Abbreviations: F, forward; R, reverse; bp, base pairs; RND, resistance nodulation division; MFS, major facilitator super-family; SMR, small multidrug resistance family; INH, isoniazid; RIF, rifampicin; OFX, ofloxacin. 
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